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Question 1. 
(a) Find all solutions of the equation 
w= (1 + iV3) 
in the form rcis(@). 
[10 marks] 


(b) Write 
2 = ea 2ilz|° 


in the form u(a,y) + iv(z,y). Find the locus of points z € C at which the 
Cauchy-Riemann equations are satisfied. Is f(z) analytic at these points? 
Explain your answer. [10 marks] 


Question 2. 


(a) Find an analytic function f(z) on the domain 2 = C such that 


Re(f) = u(z,y) = e* sin(y) 
[10 marks] 


(b) Give the definition of the hyperbolic sine and cosine, and use this to determine 
the largest domain Q C C on which the hyperbolic tangent function tanh(z) 


is analytic. 
[5 marks] 
(c) If f(z) =z! (principal branch) compute f’(1). 


[5 marks] 


Question 3. 
(a) Evaluate 
1+inr 
/ tanh(z)dz 
0 
using the substitution w = cosh(z). 110 marks| 


(b) Locate the singularities of f(z) = tanh(z), then evaluate 


| - flze)dz 


oe 


when the contour is traversed counterclockwise. [8 marks] 


bo 
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(c) Use the Cauchy integral formula to evaluate 


e*dz 
a2 21 


if the contour is positively oriented. [7 marks| 


Question 4. 


(a) Find the Laurent series expansion for 


which converges on the domain Q = {2] |z — 2] > 2}. 110 marks] 


(b) State the location and order of each pole, and compute the corresponding 


residue for : 


TaN? 


[10 marks] 


(c) Use residues to evaluate 


[15 marks] 
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